Abstract. With the development of infrastructure, the problem of cracks in concrete structures is getting more and attention. Cracks will not only affect the appearance of the structure, if the cracks width are too large, even they can pose a threat for the durability and safety of structures, therefore we need to develop specific norms to control the width of the cracks. But in and abroad for the calculation of crack width is mainly empirical formula was obtained through a large number of experimental data, because of the differences of basic theory and experimental conditions, the empirical formula obtained vary widely, so that there is large gap on the results of cracks width. In this paper, combining reinforced concrete bond-slip theory with nonlinear simulation capabilities of ANSYS, we get the practical calculation method of concrete crack width, and the results were compared with experiment.
Introduction
Lots of research and practice have proved that the cracking of RC structure would be inevitable; cracks will affect the structure durability, aesthetics and function of normal use, and may even reduce the bearing capacity of the structure. The calculation results have certain discrete, and its research work still needed to be further explored.
Lu [1] , etc. introduced the modeling method about using SOLID65 element to simulate concrete and steel fiber. All of these are of great significance and are adopted by numerous scholars [2, 3] . Based on ANSYS nonlinear analysis, this paper has proposed a new method to calculate the crack width of beams.
Three-point Loading Experiment
Full-scaled beam specimen was prepared (Fig1). Loading program of the specimen is applying vertical concentrated loads on the two three average points of the specimen. It means that the beam will form part of pure bending section in the middle of the span. The beam will formed part of pure bending section in the middle of the span. The development of cracks is more regular, and the data is more easily available. In addition, it also helps to use finite element simulation to establish matching model. The loading system was set with 10 load steps: 5kN, 10kN, 15kN, 20kN, 25kN, 30kN, 35kN, 40kN,  45kN, 48kN . During the loading process, we should record three crack widths caused by each load. Crack detector was adapted to measure the crack width (Fig. 2) .
International
Fig. 2 Measurement of the Cracks
With the load gradually increasing, the crack width was recorded by the detector (Table1). 
FEM Numerical Simulation
With the help of former researcher [4] [5] , the FEM model was built (Fig.3 and Fig.4 ). At last, bond-slip element COMBIN39 is generated between concrete and rebar (Fig. 5) . D-F curve of element on the tangential directioncan be obtained from bond-slip constitutive relationship proposed by Mirza and Houde [6] (Fig. 6) . Comparison of the test and FEM was shown in Fig. 7 , and the following conclusions can be drowned:
1. Before reaching the steel bar yield, the simulation of the development of the crack width are in agreement with the test.
2. When the load is small, the difference between the FEM and test is relatively small. But when the load reaches 45kN, namely the steel came to yield, the error between FEM and test are more obvious.
Fig. 7 Comparison of the Test and FEM

Summary
This paper has carried out of 3 point bending test of RC beams. With the advantage of finite element software ANSYS, a practical method for calculating the crack width are proposed. A comparison with experimental result indicated that the proposed method has a reasonable accurate before the bar yield. The error between FEM and test enlarged with increasing load, and the proposed method is not suitable for engineering application when steel bars have been yielded.
